Cryopreservation of in vitro shoot tips of Dioscorea deltoidea Wall., an endangered medicinal plant: effect of cryogenic procedure and storage duration.
In vitro shoot tips of Dioscorea deltoidea Wall., an endangered medicinal plant, were successfully cryopreserved using the vitrification and the encapsulation-dehydration techniques with subsequent high frequency plant regeneration. Using vitrification, post-liquid nitrogen (LN) shoot regeneration up to 83% was recorded when excised shoot tips were pretreated overnight on MS medium containing 0.3 M sucrose followed by loading with MS containing 2 M glycerol plus 0.4 M sucrose for 20 min at 25 degree C, dehydration with PVS2 for 90 min at 0 degree C and quenching in LN. After 1 h of storage in LN, the shoot tips were rewarmed in a water-bath at 40 degrees C, unloaded with 1.2 M sucrose solution for 20 min and cultured on recovery growth medium. While using encapsulation-dehydration, the highest regeneration frequency recorded was 76% when sucrose-pretreated shoot tips were encapsulated with 3% calcium alginate, precultured in 0.75 M sucrose for 3 days, dehydrated to 25% moisture content (FW basis) under the laminar air flow, stored in LN for 1h and rewarmed at 40 degree C. The cryopreserved shoot tips maintained their viability and an unaltered level of regeneration capability after up to one year of storage in LN.